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selecting a workpiece [substrate] with a hard mask deposited over a layer to be 
etched, which hard mjjisk is comprised of a reactive metal [deposited over a layer to be 
etched]; and 

processing the [Ibyer] workpiece in a reactor using an etch step and using the hard 
ask to minimize critical dimension growth of features on the layer. 

(Amended) The method of claim 1 wherein: 
said selecting step includes selecting a [substrate] workpiece having a hard mask 
which hard mask comprises of one of titanium, aluminum, and tantalum. 


3. The method of claim 1 including the step of: 


exposing the 
said etch step. 


hard mask to a stream of oxidizing gas in the reactor prior to or during 


4. The method 

exposing the 
nitrogen, fluorine, bjoron 
fluorine, boron, and 


(Amended) 


claim 1 including the step of: 
hard mask to an oxidizing stream comprising of one of oxygen, 
, and carbon gas, and any combination of oxygen, nitrogen, 
carbon gas, in the reactor prior to or during said etch step. 


The method of claim 1 wherein 
said selecting Istep includes selecting a [substrate] workpiece with a lithographic 
layer covering the ham mask [into the reactor]. 


6. The method of ilaim 1 wherein: 
said selecting sl\ep includes selecting a substrate having a hard mask which is 

readily oxidizable. 

7. The method of claiAri 1 wherein: 
said selecting step Includes selecting a substrate with a hard mark, which hard 

mask is comprised of a meAal with a low sputtering yield. 


8. 


The method of claim 1 including the step of: 
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exposing the hard mask to akstream of oxidizing gas in the reactor prior to or during 
said etch step in order to oxidize th$ surface of the hard mask and thereby slow down an 
etch rate of the hard mask. 


9. 


The method of claim 1 wherein: 


said selecting step includes 4electi 
which can be developed at least on 



rd mask (1 ) on which has been or (2) on 


^ of an oxide, nitride, fluoride, boride and carbide. 


10. 



The method of claim 1 including the step of: 

providing energy tb the reactor in order to increase a rate of oxidation of the hard 
mask in order to slow dow\ the rate of erosion of the hard mask. 

^ (/friended )*\jhe method of claim l^wherein : 

aid step of providing energy causes the substrate in the reactor to be heated to a 
teixrberature in the ranges of from about 80°C to about 300°C. 



v 


The method of claim \] including the step of: 

oxidizing\the hard mask either prior to or during the processing step. 


13. 


(Amended) A method for [Containment of] minimizing critical dimension growth of 
[a] the width of features located on a workoiece [substrate] including the steps of: 
selecting a workoiece feubstratel with a hard mask deposited over a layer to be 
tched, wherein said hard maskAhas a low sputter yield and a low reactivity to the etch 
chemistry of an etch process; and^ 

processing the [layer] workplace in a reactor using the said etch chemistry in order 
to etch the layer and using the hard rrVgsk to minimize critical dimension growth of the 
width features on the layer . 


14. (Amended) The method of claim 13 wherein: 

said selecting step includes selecting a [substrate] workpiece wherein said hard 
mask is comprised of\ reactive metal. 


15. 


(Amended) The method of claim 13 wherein: 
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said selecting step includes selecting a [substrate] workoiece having a hard mask 
which [is comprising] comprises at least one of titanium, aluminum, tantalum, tungsten, 
cobalt, and molybdenum. 


1 6. The method of claim 11 3 including the step of: 
exposing the hard mas[k to a stream of oxidizing gas in the reactor prior to or during 

said processing step. 

17. The method of claim 13 including the step of: 
exposing the hard mask to a stream consisting of one of oxygen, nitrogen, fluorine, 

boron, and carbon and any combination of oxygen, nitrogen, fluorine, boron and carbon. 

18. (Amended) The method\of claim 13 wherein : 
said selecting step include^ selecting a [substrate] workpiece with a lithographic 

layer covering the hard mask. 

19. The method of claim 13 wheYein: 
said selecting step includes ^electing a substrate having a hard mask which is 

readily oxidizable. 


20. The method of claim 1 3 including the step of: 
exposing the hard mask to a stream of oxidizing gas in the reactor prior to or during 

said etch step in order to oxidize the surface of the hard mask, and thereby slow down an 
etch rate of the hard mask. 

21 . The method of claim 1 3 whereim 
said selecting step includes placing a hard mask (1) which has been or (2) which 

can be oxidized. 


22. The method of cteim 1 3 including the step of: 

providing energy tdvthe reactor in order to increase a rate of oxidation of the hard 
mask in order to slow down\the rate of erosion of the hard mask. 


23. (^mended) The method of claim 22 wherein 
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said step „, providin9 causes , the substrate) ajK2dsBjfi£g jn 

b ° ""ted to 8 tampers in tL rnnn n n f from about 80°C to about 300'C. 


24. 


25. 


The method of claim 1 3 including the step of: 

oxidizing the hard mask eithlr prior to or during the processing step. 



"7 V e,h ° d «° r <* mir^M critics, dimension growth „, 

la Ib^atoW^ iocated on a (wafer, inciuding the steps of 

seiecng [s „ b s,ra,e, with a hard mask d-j»H — 

|which comprisel^^T^f 
man, m compounds, alumlm. aiuminum compounds, tantaium. tantaium compounds 
ungs^n t omp \ oba|( .cobaitcompounds.moivbdenum.andmoivLenu: 

compounds!, over a layer to beVched into a reactor); and 

processing the MMlV, in , he reactor us|no „„ ^ 
hard mask to minima crinrnl Jim^^w^^^ 

26. (Amended, A method ,„r (conta\men, of, a»g critical dimension growth of 
la, Ih*,^ features , ocated \ IsubstrateJ . nc|udjng ^ 

deposing on a substrate over a layer to be etched a hard mask 

omp„s, ng a , east one o, a reac,™^ of a reactive metal. a nitride o 
r ao„ve metal. a fiuoride o, a reactive metal. \boride o, a reactive metai. and a carbide 
of a reactive metal; and X « u a caroiae 

processing the „ayer, in the rea V tor uslnri fln 
I** ma.K to m,nimj.n CT itica, dimension nm, ,,^ A ha wil „ - n ^ , ,^ ~ 



28. 


#1 


\ 27. The method\>f claim 26 wherein: 

said hard masXjs selected from a material having a low sputter yield. 

(Amended, A method for (containment o„ mining critical dimension growth of 
fa, tta-dmiLflf feature, locatedV, a (substrate, ^or^ including the steps of 
deposing on a (substrata, MiaW over . Payer t0 „, ' 

wherem sa,d hard mask has at least one of klow sputter yield and , , 

. . w ' C V UW sputter yield and a low react v ty to the 

etch chemistry of an etch process; and X 
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processing the [layer] Workpiece in the reactor using the said etch chemistry in 
order to etch the layer and using the hard mask to minimize critical dimension growth of 
the features on the layer . \ 


29. (Amended) A method for [containment of] minimizing critical dimension growth of 
[a] the width of features located on a [substrate] workpiece including the steps of: 
depositing on a [substrate] workpiece and over a layer to be etched, a hard mask 
which comprises at least orie of titanium, titanium compounds, aluminum, aluminum 
compounds, tantalum, tantalum compounds, tungsten, tungsten compounds, cobalt, cobalt 
compounds, molybdenum, and molybdenum compounds; and 


processing the workpiece [layer] in the reactor using an etch step and using the 
hard mask to minimize critical dimension growth of the features on the layer . 

30. (Amended) A method of [containment of] minimizing critical dimension growth of 
[a] the width of features located Vn a [wafer] workpiece including the steps of: 
selecting a workpiece [substrate] with a hard mask consisting of one of a reactive 

metal, an oxide of a reactive metal, a nitride^ of a reactive metal, a fluoride of a reactive 
metal, a boride of a reactive metal, and a carbide of a reactive metal, and a compound 
comprising any combination of an oxide, a fluoride, a nitride, a carbide, and a boride of a 
reactive metal, deposited over a layer to be etchad; and 

processing the workpiece [layer] in the reactor using an etch step and using the 
hard mask to minimize critical dimension growth of tKe features on the layer . 

31 . The method of claim 30 wherein: 
said selecting step includes selecting a substrate having a hard mask which consists 

of one of titaniums, titanium compounds, aluminum, aluminum compounds, tantalum, 
tantalum compounds, tungsten, tungsten compounds, cobalt, cobalt compounds, 
molybdenum, and molybdenum compounds. 

\ 

32. (Amended) TheVnethod of claim 30 including the step of: 

said selecting step Includes selecting a hard mask consisting of a reactive metal; 
and \ 

exposing the hard mask to a stream comprising of at least one of oxygen, nitrogen, 
fluorine, boron, carbon, and ions or radicals of oxygen, ions or radicals of nitrogen, ions or 
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radicals of fluorine, ions orVadicals of boron, and ions or radicals of carbon in the reactor 
prior to or during said etch ^tep. 


33. 


The method of claim 30 wherein: 
said selecting step includes selecting a substrate with a hard mask, which hard 
mask is comprised of a metal with a low sputtering yield. 

34. The metho&of claim 30 including the step of: 

providing energy to the reactor in order to increase a rate of oxidation of the hard 
mask in order to slowdown the rate of erosion of the hard mask. 



' The method of claim 13 wherein: 

said selecting step includes selecting a substrate wherein said hard mask comprises 
at least one of aVeactive metal, an oxide of a reactive metal, a nitride of a reactive metal, 
a fluoride of a reactive metal, a carbide of a reactive metal, a boride of a reactive metal 
or some combination of a reactive metal. 


36. The method ofyclaim 1 including the step of: 
using the etched substrate to fabricate one of a semiconductor chip, a magnetic 

head, and a flat panel display. 

37. The method of clain\ 1 wherein: 
said selecting step includes a hard mask comprised of at least one of a reactive 

metal and a compound of a reactive metal; and 

said selecting step further includes selecting a hard mask comprised of at least one 
of titanium, aluminum, tantalurrAtungsten, cobalt, molybdenum, copper, nickel, iron, and 
compounds of at least one of titanium, aluminum, tantalum, tungsten, cobalt, 
molybdenum, copper, nickel, and i\on. 


38. The method of claim 1 wherein: 

said selecting step includes a hard mask comprised of at least one of a reactive 
metal and a compound of a reactive metal, and said compound comprises at least one of 
an oxide, a nitride, a fluoride, a boride. and a carbide of a reactive metal, and any 
combination of an oxide, a nitride, a fluoride, a boride, and a carbide of a reactive metal. 
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